The effect of graded levels of grains of selim on the performance, gut microbial population and carcass characteristics of finisher broilers was investigated. Two hundred and four (204) 28 days old broiler chicks (Marshal breed) were randomly allotted to four treatments with each treatment having three replicates of 17 chicks each in a completely randomized design. Finely blended grains of selim was administered through drinking water on treatments 2, 3 and 4 at concentrations of 0.5, 0.7 and 0.9 g per litre while chicks on treatment 1 (control) received 1.0 g per 1.5 litre of antibiotics (Gendox). Chicks were fed ad libitum with isonitrogenous and isocaloric diets containing 20% crude protein and 3000 Kcal/kg metabolisable energy for four weeks. Results showed no significant (P > 0.05) differences among treatments in the final body weight, total weight gain, daily weight gain, total feed intake, daily feed intake and feed:gain ratio. There were differences in the microbial population of the gastro-intestinal tract with colony count decreasing as the concentration of grains of selim increases. Carcass characteristics and organ weights were similar (P > 0.05) except for thigh and spleen weights, and large intestine lengths where differences (P < 0.05) exist. Mortality ranged from 8.47% -13.47% across treatments. The results indicated that grains of selim have antimicrobial and anthelminthic properties, and promote growth in broiler chickens.
INTRODUCTION
Xylopia aethiopica is an evergreen aromatic tree growing up to 20 m high and belonging to the order Magnoliales and family Annonaceae. It is native to the low land forests and moist fringe forests in the Savanna zones of Africa. The dried fruits of Xylopia aethiopica (grains of selim) are used as a spice and an herbal medicine. There is increasing reluctance in relying on therapeutic solutions in animal health using drugs, due to long and intensive use of antibiotics in animal husbandry that have resulted in bacteria that are resistant to most antibiotics in hospitals (Ziggers, 2012) . Consumers are becoming more conscious and concerned about the residual effect of antibiotics in poultry products.
In the light of these reports on residual effects there is now increased interest in poultry production to do without using antibiotics and other drugs (Hossain, 2009) . It is becoming evident that in raising animals for food, a more nutritionbased health strategy must play a major role in future development of animal production (Hossain, 2009) . Some herbs, spices and extracts have been found to stimulate feed intake and endogenous secretions or possess antimicrobial, coccidiostatic or anthelminthic activities (Hossain, 2009; Karimi et al., 2010) . Several types of herbal products and their extracts have enhanced broiler performance and resulted in growth-promoting effects (Karimi et al., 2010) . They opined that these herbal products may serve as an environmental friendly alternatives to the antibiotic growth promoters commonly used in animal and poultry feed. Their growth-promoting ability is attributed to their antimicrobial properties, oxidative-resistant activity, enhancement of the immune system and consequently improvement in poultry performance. The increasing price of antibiotics and other drugs in addition to the residual effects of use has created the need for research into nutrition-based natural products that are as effective and cheaper than antibiotics as other therapeutic drugs. We hypothetised that grains of selim affect performance and health status of broilers. Therefore this study is designed to investigate the effect of grains of selim (Xylopia aethiopica dried fruits) on broiler chicken performance.
MATERIALS AND METHODS

Experimental site
The experiment was carried out at the Poultry Research Unit of the Department of Animal Science, Delta State University, Asaba Campus, Nigeria.
Experimental birds and management
A total of two hundred and four (204) 28 days old broiler chicks (Marshal Breed) weighing from 974-1089 g were used in this study. The birds were managed in a deep litter house of twelve pens with dimensions of 2.04 m × 2.03 m during the finishing phase. Feed and water were provided ad libitum while necessary prophylaxis and vaccinations were administered.
Experimental design
The broiler chicks were randomly allotted into four treatment groups with three replicates on equal weight basis in a completely randomized design. Each treatment group consisted of 51 broiler chicks and 17 in each replicate.
Experimental diets
Birds were fed the same isonitrogenous and isocaloric diet containing 20% crude protein and 3 000 Kcal/kg metabolisable energy. Finely blended powder of grains of selim was obtained by pulverising with mortar and pestle, milling with homogenizer and passed through a standard 2 mm sieve to remove fibre. Weights of 0.5, 0.7 and 0.9 g of grains of selim were dissolved in a litre of water each for more than 8 hours and administered to chicks in treatment 2, 3 and 4 in their drinking water, while chicks in treatment 1 (Control) were given antibiotics in their water (1.0 g per 1.5 litre of water). Powder of grains of selim is soluble in water and the amount needed in grams is too small to be mixed into feed. Antibiotics and grains of selim were administered for 5 days in drinking water. The proximate composition of Xylopia aethiopica dried fruits is presented in Table 1 . The phytochemical composition of Xylopia aethiopica is presented in Table 2 . The composition of the finisher broiler chick diets are presented in Table 3 .
Measurements
Body weight development (measured by weighing birds weekly), body weight gain, feed intake and mortality were recorded on replicate basis weekly and feed:gain ratio was calculated according to Lambert et al. (1936) . Faecal samples were collected from each replicate for microbial identification and population count after administering grains of selim and antibiotics. All fresh droppings were collected in each replicate pen before dawn and thoroughly mixed. Faecal samples were collected on the 7 th day after 5 days of administering antibiotics and grains of selim. One gram of the wet faecal samples from each replicate were emulsified in a drop of normal saline on a microscopic slide and covered with a cover slip. The samples were then examined with × 10 objective lens and the organisms found were identified with × 40 objective lens. One g of the wet faecal samples was also inoculated into peptone water and incubated for 8 hours at 37 °C. The solution was then subcultured with a wire loop into Desoxycholate Citrate Agar (DCA) and MacConkey plates and incubated at 37 °C for 24 hours. Isolates from culture were biochemically identified using lactose, indole, urease, oxidase, citrate, manitol, glucose, sucrose and coagulase reagents.
At the end of eight weeks (56 days), two birds per replicate group, fasted overnight were weighed and slaughtered by cutting the jugular vein for carcass measurements. Moreover, organs weighed included heart, liver, pancreas, spleen and gizzard. The length of intestines was measured as well and the colon, small intestine, large intestine and caeca lengths were expressed in cm per 100 g dressed weight.
Phytochemical screening
Phytochemical screening for major constituents was done using methods (spectrophotometry, precipitation and emulsion formation) as described by Trease and Evans (1989) and Sofowora (1993) for the presence of alkaloids, flavonoids, tannins, steroids and saponin (Table 2) .
Chemical analysis
The chemical analysis of the proximate composition of the experimental diet (Table 3) was determined according to the procedure of AOAC (1990) .
Statistical analysis
Data collected were subjected to analysis of variance and treatment means were compared by Duncan's Multiple Range Test (Duncan, 1955) using SPSS (16.0) package.
RESULTS
The effect of graded levels of grains of selim on the body weight development of finisher broilers is presented in Table 4 . The final mean body weight, total weight gain, daily weight gain, total feed intake, daily feed intake and feed : gain ratio of broilers in all treatments were similar (P > 0.05). Mortality was due to coccidiosis and was high in treatments 1 and 2 (antibiotics and 0.5 g/litre grains of selim) but slightly lower in treatments 3 and 4 with 0.7 g and 0.9 g grains of selim per litre of water. The results of the microscopy and colony count of Table 5 . The results showed the presence of six (6) Ascaridia spp. in treatment I (control) given antibiotic while none was found in treatments 2, 3 and 4 given grains of selim. Treatment 1 had the highest population of Escherichia coli (E. coli) (10 7 organisms per ml) count which progressively decreased as the concentration of grains of selim increased in the drinking water of treatments 2(10 5 org/ml), 3(10 3 org/ml) and 4 (10 1 org/ml), respectively. The results of the carcass quality characteristics and organ weights are presented in Tables 6 and 7 . There were no significant (P > 0.05) differences in any carcass parameters in the treatment groups except for the thigh weight that was significantly (P < 0.05) lower in treatment 2 than treatments 1 and 3. Most organ weights, heart, liver, pancreas and gizzard were similar (P > 0.05) except for the spleen weight which was significantly (P < 0.05) lower in treatment 2 and 3 than treatment 1.
The colon, small intestine, large intestine and caeca lengths (expressed in cm per 100 g dressed weight) of the treatment groups were significantly (P< 0.05) different. The proventriculus length also expressed in cm per 100 g dressed weight was similar (P > 0.05) for all the treatment groups.
DISCUSSION
The similarities in the final body weights, total weight gain, daily weight gain, total feed intake, daily feed intake and feed:gain ratio in Table 4 is an indication that finisher broilers in all treatment groups responded equally in weight development to the diet and additives supplied. The weight development pattern also shows that tissue synthesis proceeded at the same rate between broilers given antibiotic and grains of selim as additives. This result indicates that grains of selim do have growth promoting potentials just like antibiotics and therefore can be used as a natural alternative to replace synthetic growth-promoting antibiotics in finisher broiler production. The weight performance improvement in this study is in tandem with the results of Tekeli et al. (2011 ), Herawati (2010 , Onu (2010) , Javed et al. (2009) and Farinu et al. (2004) who reported improved body weight gain in broilers when ginger (Zingiber officinale, a spice) was used at different rates in feed or drinking water as an additive. Al-Mashadani et al. (2011 ), Mansoub (2011 ), Toghyani et al. (2010 , Al-Kassie (2009), Bolukbasi et al. (2006) and Zhang et al. (2005) used also thyme as an additive in broiler production and found improved body weight performance and concluded that thyme oil or powder may be a promising alternative to antibiotic growth promoters. Toghyani et al. (2010) stated that thyme powder increased body weight gain in broiler chicks compared to control and this effect was almost the same as in the antibiotic-treated (flavophospholipol) birds. Mansoub (2011 ), Aji et al. (2011 ), Kumar et al. (2010 and Pourali et al. (2010) also stated that the use of garlic (powder or aqueous extract) as an additive in broiler production produced improved body weight gain, daily feed intake and feed conversion ratio. Al-Kassie et al. (2011) , Lee et al. (2010) and Gowda et al. (2009) , all reported improved body weight gain and feed conversion ratio when turmeric (Curcuma longa) powder was used at different rates as a feed supplement. The similarities in feed intake and feed:gain ratio which conform to the growth pattern in this study also agree with the reports of these authors. The improved performance of grains of selim may be attributed to the presence of several compounds in the fruits (flavoniods, sterols, saponins, tannins, phlobatannins and cyanogenetic glycosides) which have biological activities such as antioxidant, antimicrobial and pharmacological effects (Ilusanya et al., 2012; Ezekwesili et al., 2012) . The alkaloids, flavonoids and steroids obtained from the screening of grains of selim in this study have been found to be antimicrobial substances against a wide array of microorganisms in vitro (Yadav and Munin, 2011) .
The absence of Ascaridia spp. in the treatments with grains of selim shows that it possesses some anthelminthic activities and therefore, seems to be lethal to Ascaridia spp. The progressive decrease of microbial population and colony count as the concentration of grains of selim increased in the treatments also indicates that grains of selim has antimicrobial activities. The dominant micro-organism identified in the population was Escherichia coli, and the reduction in its population with increased concentration of grains of selim shows that grains of selim has components possessing antibacterial activities. This result agrees with the findings of Rahimi et al. (2011) who reported that a 0.1% dose of thyme reduced E. coli and improved lactic acid bacterial populations in the gut of broilers and that of Sudrashan et al. (2010) who obtained significant reduction in the bacterial counts of Staphylococcus, E. coli and Salmonella spp. when essential oil isolated from ginger was used as a decontaminating agent in chicken meat. The carcass quality characteristics of the treatment groups were all similar because the body weight gains of broiler chicks were similar and since carcass is the outcome of body weight development, it agrees with body weight improvement pattern obtained from the treatment groups. Broiler chickens given graded levels of grains of selim performed as well as those on antibiotics in all the carcass parameters measured. Although, the thigh weight of treatment 2 was lower than that of treatment 1 and 3, it did not cancel the fact that grains of selim have the same growth promoting capability as antibiotics. The results of this study agree with the previous reports of Zhang et al. (2009) and Javed et al. (2009) who obtained improved carcass quality output when broiler chicks were given ginger as a feed additive.
The organ measurements of heart, liver, pancreas and gizzard followed the same pattern as the carcass parameters. Although, the spleen weight and colon caeca, small intestine and large intestine lengths (expressed as cm per 100 g dressed weight) showed differences, these variables did not follow any definite trend. They did not affect the fact that grains of selim have growth promoting potentials similar to antibiotics growth promoters.
CONCLUSION
The similarity of the weight performance, the reduction effect on specific pathogenic microbial population in the intestine and the similarity of carcass and organ measurements of finisher broilers in this study indicate that Xylopia aethiopica dried fruits (grains of selim) has growth promoting potentials and can serve as a natural alternative to antibiotics in broiler production. It possesses anthelminthic activitives (it is lethal to Ascaridia spp.). However, more work needs to be done to standardise the effective doses and determine the separate roles played by the dried fruits pulp and seeds in its growth promoting activities.
